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ABSTRACT: 

A needle guard and a method to prevent needle stick injuries are disclosed, for use with a 
hypodermic syringe or other instrument with a sharp point The needle guard, comprises a 
protective sleeve (14) with a fitting (16, 1 16), that may be used with or added to a conventional 
syringe and needle assembly. The interior of the fitting contains a deformable engagement 
means (40, 141) adapted to permanently engage the fitting on the syringe barrel (25). Prior to 
and during use of the needle (43), the sleeve (14) remains in a retracted position covering the 
barrel (25) of the syringe. After the needle (43) has been used, the sleeve (14) is pushed forward 
into its locked extended position, so that the end of the sleeve extends beyond the tip of the 
needle. The tip of the needle is thereby shielded, preventing accidental sticks. 
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Description 

This invention relates to syringes, and more partic- 
ularly to a syringe construction designed for the preven- 
tion of needle-stick injuries. s 

Hypodermic syringes are widely used to inject sub- 
stances into and to draw samples from human beings 
and animals. A hypodermic syringe typically includes a 
barrel that contains the substance to be injected or that 
is available to receive the sample to be drawn, and a 10 
needle which is connected to the barrel. Hypodermic 
syringes may be either reusable or disposable. Those 
that are disposable are normally discarded after use to 
avoid spread of contamination or disease. 

It has been observed that there is a low but ever- 15 
present rate of needle-stick injuries suffered by medical 
practitioners after a syringe has been used. In one study 
of needle-stick injuries published recently, disposable 
syringes were involved in 6.9 needle-stick injuries per 
1 00,000 items purchased, and accounted for 35 percent 20 
of the total number of needle-stick injuries from all 
sources. See Rates of Needle-Stick Injury Caused By 
Various Devices In A University Hospital, J. Jagger, 
M.P.H., Ph.D., E. H. Hunt, R.N., J. Brand-Elnaggar, B.A., 
& R. D. Pearson, M.D., 319 New England Journal of ss 
Medicine. 284-288, August 4, 1988. The most common 
mechanism of injury from disposable syringes was due 
to attempts by hospital personnel to place a cap over 
the needle after use of the syringe, usually to protect 
themselves or others from the contaminated needle. 30 
The study concluded that efforts to implement safety 
guidelines have been ineffective and are unlikely to 
eliminate such injuries in the future. The study recom- 
mended redesign of instruments to eliminate use of 
needles, provide some sort of fixed barrier between the 35 
user and the needle, or allow the user's hands to remain 
behind the needle as it is covered. 

Concern for the safety of health care workers has 
become acute in recent years, particularly due to the 
spread of the acquired immunodeficiency syndrome 40 
(AIDS). Indeed, needle-sticks by contaminated syringes 
have been attributed as the cause of infection in health 
care workers. Although an initial needle-stick injury may 
appear minor, the possibility of infection is serious 
enough to warrant efforts to eliminate the possibility of a 4S 
needle-stick injury entirely. 

A wide variety of hypodermic syringes have been 
proposed in an attempt to prevent needle-stick injuries. 
These structures generally require modification of the 
syringe barrel. For example, U.S. Patent No. 4,737,144 so 
to Choksi discloses a syringe with a sleeve which can 
be locked in a retracted position and also an extended 
position. The locking mechanism includes a slot formed 
near the end of the barrel which cooperates with spring 
urged tabs on the sleeve. ss 

U.S. Patent No. 4,425,120 to Sampson, et al.. dis- 
closes a needle guard mounted on the barrel of the 
syringe. The guard can be releasably locked in the 



retracted position or locked in the extended position. 
Locking of the guard is effected by a track on the inter- 
nal surface of the guard and track-engaging members 
on the barrel. 

U.S. Patent No. 4,573,976, also to Sampson, et al., 
discloses a similar structure with different locking 
means. 

U.S. Patent No. 4,356,822 to Winstead-Hall dis- 
closes a syringe assembly having a barrel and tubular 
guard with multiple locking members provided for secur- 
ing the barrel and cap in a number of relative axial posi- 
tions. A frangible end closure may be provided on the 
end of the cap closest to the needle. The locking mem- 
bers permit different locked positions for exposing differ- 
ent amounts of the needle. . 

Another approach is to provide a shield integral with 
the needle instead of the ban-el. U.S. Patent No. 
3,134,380 to Armano discloses a collapsible needle 
guard integral with the needle portion of the syringe. 
The needle with guard is assembled and sterilized by 
the manufacturer. The purpose of the guard is to shield 
the needle from the view of the patient. 

None of these structures are known to be in wide- 
spread use. Most standard hypodermic syringe assem- 
blies presently in use are unshielded and do not resolve 
the problem of needle sticks. 

EP-A-0 350 186 discloses a needle guard and a 
needle hub for a hypodermic syringe, the hypodermic 
syringe having a syringe barrel, the needle guard and 
needle hub comprising: 

a fitting having an exterior portion and an interior 
portion; 

a hollow protective sleeve on the fitting, said sleeve 
having an interior surface adapted to slidably coact 
with the fitting, an exterior surface, a distal end and 
a proximal end; 

guide means for slidably connecting the interior sur- 
face of said sleeve and the exterior portion of said 
fitting, said sleeve thereby being movable on the fit- 
ting axially in the direction of the length of a needle 
between a non-protective retracted position for 
exposing the needle and a protective, extended 
position for covering the needle; and 
means for irreversibly locking said sleeve only in the 
protective, extended position relative to said fitting, 
whereby axial and rotational movement of the 
sleeve relative to the fitting is prevented, and 
whereby the sleeve in the protective, extended 
position defines a guard which irreversibly prevents 
further access to the needle once the sleeve has 
been moved to the extended position. 

The present invention is characterised over the dis- 
closure of EP-A-0 350 186 in that said fitting is con- 
nected to, integral with or engageable with said needle 
hub, such that detachment of the needle hub from the 
syringe barrel results in removal of the needle hub, the 
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fitting and the needle guard as one unit from the syringe 
barrel. 

Briefly, the present invention comprises an 
improved needle guard that is compatible with the typi- 
cal, unguarded hypodermic syringes currently in use. s 
The invention also comprises a method to prevent nee- 
dle stick injuries. The needle guard is simple to use, 
inexpensive, does not require modification of the 
syringe in any way, and is effective to prevent needle- 
stick injuries. The needle guard places an irreversible 10 
fixed barrier between the hands of the syringe user and 
the point of the needle after use. It permits the hands of 
the user to remain behind the needle as it is covered. 

The needle guard includes a fitting or bushing 
cooperative with the barrel of the syringe and a slidable, 15 
protective sleeve which is retained on the fitting. A pack- 
aging cap and packaging body may also be provided as 
optional features. The fitting deformably mounts on the 
syringe by cutting into the surface of the needle hub. 
The fitting is then used to support the slidable protective 20 
sleeve. 

In one method of assembling the needle guard onto 
the syringe, the fitting is slidably placed inside of the 
sleeve, and the packaging cap is placed over one end of 
the protective sleeve. The user grasps the needle guard 25 
and orients the needle guard so that the open end of the 
protective sleeve faces the user. The user then slides 
the syringe into the open end of the protective sleeve, 
while simultaneously holding the packaging cap on the 
other end of the sleeve. The syringe will contact the fit- 30 
ting which abuts an internal shoulder in the packaging 
cap. The shoulder provides the means to provide a 
counter-force against the syringe whereby the needle 
hub of the syringe deformably engages with a bushing 
contained within the sleeve. The needle will then extend 35 
from the bushing and protrude from the sleeve into the 
protective packaging cap. The packaging cap may then 
be removed so the hypodermic syringe is fully assem- 
bled with the needle guard sleeve in the retracted posi- 
tion so that the needle is exposed and ready for use. 40 

After use. the user grasps the protective sleeve and 
pushes it forward along the barrel in the direction of the 
needle. The user slides the sleeve forward until the 
bushing and sleeve irreversibly lock The sleeve of the 
needle guard now extends beyond the pointed tip of the 45 
hypodermic needle preventing access to the contami- 
nated needle and thus preventing needle stick by the 
needle. Note, very importantly that the user of the 
syringe operates the sleeve from a position behind the 
needle point and thereby avoids exposure of the opera- so 
tor's hand to a needle stick when moving the sleeve for- 
ward over the needle. Similarly, the protective cap is 
removed by withdrawing it from the needle in a manner 
which requires the operator to remove the cap in a 
direction moving away from the needle point. ss 

The present invention is a substantial improvement 
relative to the prior art because it is convenient and 
practical. Accordingly, it is an object of this invention to 



provide an improved syringe construction which pre- 
vents needle-stick injuries and that is easy to use. 

Another object of the invention is to. provide an 
improved syringe construction which is both safe and 
effective. 

Yet another object of the invention is to provide a 
needle guard that is inexpensive, easily manufactured, 
and is useful with existing syringe constructions. 

A further object of this invention is to provide a sim- 
ple method for preventing needle stick injuries on stand- 
ard syringes. 

Some embodiments of the invention will now be 
described, byway of example, and with reference to the 
accompanying drawings, in which: 

Figure 1 is a perspective view of a needle guard 
with a packaging cap and packaging body, illustrat- 
ing features which may be used with the present 
invention; 

Figure 2 is an exploded isometric view of the nee- 
dle guard of Figure 1 showing the packaging cap, 
bushing, and a sleeve; 

Figure 2A is a perspective view of a standard hypo- 
dermic syringe with a removable needle; 
Figure 2B is a perspective view of a standard hypo- 
dermic syringe with a permanently mounted nee- 
dle; 

Figure 2C is a perspective view of a needle guard 
mounted on a standard hypodermic syringe with a 
permanently mounted needle; 
Figure 2D is a perspective view of of a bushing; 
Figure 3 is a sectional view of a syringe and a first 
embodiment of the present invention in the 
retracted position; 

Figure 4 is a partial sectional view of the first 
embodiment of the needle guard mounted on a 
hypodermic syringe with the sleeve in a locked, 
extended position; 

Figure 5 is a sectional view of a second embodi- 
ment of the present invention, showing the hypo- 
dermic syringe with a needle guard mounted 
between the hypodermic syringe and the hypcder- 
. mic needle, in the retracted position; 
Figure 6 is a sectional view of the second embodi- 
ment of the present invention with the sleeve in the 
locked extended position; 

Rgur© 7 is an exploded isometric view of the sec- 
ond embodiment of the present invention showing 
the hypodermic syringe barrel, sleeve, bushing, and 
hypodermic needle; 

Figure 8 is a sectional view of a third embodiment 
of the present invention, showing a hypodermic 
needle with a fitting or bushing formed as an inte- 
gral part of the needle support; and 
Figure 9 is a perspective view of the third embodi- 
ment of the present invention, showing a hypoder- 
mic needle with the fitting formed as an integral part 
of the needle support. 
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The present invention provides a unique and 
straightforward construction and method to prevent 
needle-stick injuries resulting from use of currently 
available syringes. Some standard hypodermic 
syringes, such as syringe 1 2 of Figure 2A, have detach- 5 
able needles 44. For illustration purposes, syringe 12 is 
shown fully assembled in the ordinary fashion. Other 
commercially available hypodermic syringes, such as 
syringe 13 of Figure 2B, have a unitary construction, so 
that the needle 43 is permanently mounted on the barrel 70 
25 of the syringe 13. The needle guard of Figures 1 and 
2 may be used with the permanently mounted type of 
syringe 13 shown in Figure 2B, but in that case does not 
fall within the scope of the invention. The invention com- 
prises an appliance for combination with standard 15 
syringes having detachable needles commonly in use. 
The needle guard 10 is comprised of a protective sleeve 
14 and a fitting or bushing 16, as well as an optional 
packaging cap 18 and optional packaging body 19. The 
needle guard 10 is mounted on the syringe 13, used 20 
therewith, and then the assembly is discarded. When 
the needle guard 10 is positioned upon the syringe 13, 
the bushing 16 deformably fits on the needle hub por- 
tion 47 of the barrel 25 of the syringe 13 and slidably 
retains the sleeve 14. Sleeve 14 is slidable between a 2 s 
retracted, needle exposed position and an irreversible 
extended needle protective or covered position. 

The optional packaging cap 18 is comprised of a 
first portion 21 and a second portion 27, both portions 
being hollow and generally cylindrical in shape. First 30 
portion 21 is sealed at its top end by wall 48. The bottom 
end of first portion 21, opposite the top end, is open. 
Thus, first portion 21 defines a space in which a portion 
of a hypodermic needle may be disposed. 

Referring to Figure 2, the top end of second portion 35 
27 is connected to the bottom end of first portion 21, 
thus defining an internal annular shoulder 29. First por- 
tion 21 and second portion 27 may be joined by any 
common means known in the art. or may be molded 
together as an integral unit. The bottom end of second 40 
portion 27, opposite the top end, is open, and defines a 
space that may slidably cooperate with the exterior sur- 
face of sleeve 14. 

Referring again to Figure 2, the protective sleeve 14 
is a hollow, molded plastic cylindrical tube. In the alter- ab 
native, the sleeve 14 might have another shape, with an 
oval or polygonal cross section, for example, so long as 
its interior cross section is adequate to admit the barrel 
25 of the 6yringe 13 and is cooperative with the bushing 
16. Sleeve 14 includes guide means keyed to the bush- so 
ing 16. In Figures 1 and 2, the guide means comprise 
straight longitudinal ribs 24a and 24b on the interior sur- 
face of sleeve 1 4, which coact with grooves 26a and 26b 
on the exterior surface of bushing 16 to prevent rotation 
of the sleeve 14 relative to bushing 16. ss 

Sleeve 14 also has means to limit axial movement 
of sleeve 14 relative to bushing 16, including two 
depressions or recesses 28a and 28b, located on the 



interior surface of sleeve 14 at its distal end near the 
packaging cap 18. Recesses 28a and 28b, spaced 
about 180° apart, are adapted to reversibly engage radi- 
ally outwardly extending members of fitting 16 such as 
lugs or tangs 30a and 30b when the sleeve 14 is in the 
retracted, needle exposed position. Tangs 30a and 30b 
are biased radially outwardly, extend axially from the 
distal end of bushing 16 in the direction of the needle 
43. and have the form of cantilever elastic members or 
beams. Tangs 30a and 30b terminate with radially out- 
wardly extending lips or ridges 42a and 42b, respec- 
tively, that reversibly engage in recesses 28a and 28b or 
irreversibly engage with slots 34a and 34b in sleeve 14 
as described below. Note, the recesses 28a, 28b serve 
to retain the lips 42a, 42b in a manner which does not 
apply stress or strain to the tongs 30a, 30b so that the 
tongs 30a, 30b will retain their elasticity. Lips 42a, 42b 
thus fit into the recesses 28a, 28b and the sides of the 
recesses 28a, 28b are sloped to permit the lips 42a, 42b 
to move out or be "cammed" out of the recesses upon 
application of axial force to the sleeve 14. 

Means for irreversibly locking the needle guard 10 
in the extended position are also provided on sleeve 1 4. 
As disclosed in Figures 1 and 2, such means comprise 
axial slots 34a and 34b located near the proximal end of 
sleeve 14, which are adapted to receive and irreversibly 
lock with the tangs 30a and 30b, and more particularly, 
the lips 42a and 42b of bushing 16. It has been found 
that axial orientation of the tangs 30a and 30b in the 
direction of the needle 43 (as shown in Figure 2) pro- 
vides superior locking force for limiting axial movement 
of the sleeve 14 in the direction opposite of the needle 
43 when the sleeve is in the extended position. For lim- 
iting axial movement of sleeve 14 on the bushing 16 in 
the direction of the needle 43, sleeve 14 has a shoulder 
or an inwardly extending flange 32 at its proximal end. In 
this manner both the translational and rotational motion 
of the bushing 16 within the sleeve 14 is controlled dur- 
ing use of the hypodermic syringe 1 3 and needle guard 
10. 

The fitting or bushing 16 has a generally annular 
shape with an exterior cylindrical surface 35 adapted to 
slidably cooperate with the interior surface of sleeve 14. 
Fitting 16 has an interior cylindrical surface 36 adapted 
to slidably cooperate with the syringe barrel 25. Interior 
surface 36 of bushing 16 contains a deformable 
engagement means adapted to cooperatively mount 
bushing 16 in a fixed position on syringe barrel 25. In 
Figure 2, the deformable engagement means is com- 
prised of radially inwardly extending retaining flange 40 
proximate the distal end of bushing 16. Flange 40 
defines a sharp, interior annular tapered surface or 
edge 41 provided to prevent the barrel 25 from being 
pushed through the bushing 16 entirely, and, as 
described below, to deformably engage syringe barrel 
25. Retaining flange 40 is manufactured from a material 
that has a harder composition than the material com- 
posing needle hub 47 of syringe 13. 
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Bushing 16 preferably has two engageable mem- 
bers or tangs 30a, 30b, spaced about 180° from one 
another on the circumference of bushing 1 6 and cooper- 
ative with respective detention depressions 28a, 28b 
and slots 34a, 34b, on the inside of axially slidable 
sleeve 14. The lips 42a, 42b of tangs 30a and 30b thus 
reversibly engage depressions 28a and 28b of sleeve 
14 when the sleeve 14 is in the retracted position to 
thereby hold sleeve 14 in place. When the sleeve 14 is 
slid in the direction of the needle 43 into the extended 
position, detent lips 42a, 42b irreversibly engage slots 
34a, 34b spaced about 180° apart. Whether the lips 
42a, 42b reversibly or irreversibly engage the sleeve 14 
depends on the depth and shape of the engaging con- 
figuration of sleeve 14. Thus, slots 34a, 34b have a 
depth and shape that insures that lips 42a, 42b are fully 
and irreversibly engaged. Depressions 28a, 28b only 
partially engage lips 42a, 42b and this engagement can 
be overcome by a mild axial force. 

The needle guard 10 may be provided as an "add- 
on" product, i.e., to be manually attached to a syringe 
separately obtained by the user. For assembly and 
packaging purposes, the bushing 16 will be slidably dis- 
posed within sleeve 14, by placement through the distal 
end of the sleeve 14 proximate the packaging cap 18. 
The distal portion of the sleeve-bushing combination sli- 
dably fits within the space defined by second portion 27 
of packaging cap 18. Furthermore, as shown in Figure 
1, the assembled cap-sleeve-bushing unit slidably fits 
within packaging body 19 as an added measure of pro- 
tection and cleanliness during shipment and use of the 
assembly. The generally cylindrical shape of packaging 
cap 18 cooperates with the generally conical shape of 
packaging body 19 to form a releasable, f fictional fit 
between the cap 18 and the body 19. 

To attach the needle guard onto the syringe, the 
user slidably removes the packaging body 19 from the 
needle guard assembly. With the packaging cap 18 still 
in place, the user slides syringe barrel 25 into the proxi- 
mal end of sleeve 14 through the opening formed by 
shoulder 32 in protective sleeve 14. The needle hub 
portion 47 of syringe barrel 25 will eventually engage 
the retaining flange 40 of bushing 16. At this point, nee- 
dle 43 will have passed through retaining flange 40 as 
needle hub 47 is pushed into contact with the interior 
edge 41 of flange 40. A portion of needle 43 will be dis- 
posed within packaging cap 18. 

As can best be seen in Figure 2, as the needle hub 
47 of syringe barrel 25 engages the interior edge 41 of 
flange 40, the bushing 16 will be forced in the direction 
of the packaging cap 18. However, tangs 30a, 30b will 
abut interior shoulder 29 of packaging cap 1 8, providing 
a counter-force, opposite in direction to the movement 
of the syringe 25. This counter-force maybe maintained 
when the user grasps the cap 18 with his or her other 
hand. 

The movement of the syringe 25 now being 
stopped, continued application of force to the syringe 25 
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results in the interior edge 41 of flange 40 cutting into 
and penetrating the needle hub 47 of syringe barrel 25, 
due to the relative hardness of the flange 40 and syringe 
barrel. 25 as noted above. The penetration of flange 40 

5 into the surface of the needle hub 47 deformably and 
permanently affixes the bushing 16 to the syringe 13. 

In Figure 2D, the uniform annular retaining flange 
40 is replaced with a series of sharp axial ridges 141 
distributed about the circumference of the interior sur- 

10 face 1 36 of bushing 1 1 6, near the distal end of bushing 
116. The ridges 141 are shaped generally as inclined 
planes, the ridges being inclined inwardly from the inte- 
rior surface 136 in the radial direction. As with the uni- 
form flange 40, the ridges 141 are manufactured from a 

15 material that is harder than the material from which the 
needle hub 47 is manufactured, thus allowing the ridges 
to penetrate and engage needle hub 47, as described 
above. In the preferred embodiment, the ridges 141 are 
made of an acrylic material, whereas the typical syringe 

20 barrel is made of polypropylene or polyethylene. The 
series of sharp ridges 141 has been found to be supe- 
rior to the uniform flange 40, due to variations in the size 
of the needle hub 47 that occur during syringe manufac- 
turing. 

25 When the needle guard 10 has been deformably 
affixed to the syringe barrel 25, the user removes the 
packaging cap 18, to expose the needle 43, now ready 
for use, as shown in Figure 2C. After using the syringe 
and needle to inject a fluid into a patient, or to draw a 

30 sample of a fluid from a patient, the user grasps the 
sleeve 14 and pushes it axially forward, towards the 
needle 43, breaking the engagement between lips 42a, 
42b and depressions 28a, 28b. The user slides the 
sleeve 14 until detent members 42a, 42b irreversibly 

35 engage slots 34a, 34b and shoulder 32 abuts bushing 
16. The distal end of sleeve 14 now extends beyond the 
tip of contaminated needle 43, preventing any acciden- 
tal injuries. The protected syringe may then be disposed 
of as a unit 

40 As can now be seen, before, during and after use of 
the needle guard-syringe combination the user's hands 
are, at all times, kept a safe distance away from the nee- 
dle 43. Before use, (during assembly) the each of the 
user's hands is ether safely behind the needle 43, or at 

45 a distance forward of the needle 43, separated by the 
length of the protective sleeve 14. During use of the 
syringe 12, the users hands are again, either behind 
the needle 43, or grasping the sleeve 14 for support dur- 
ing injection/drawing. Finally, after use of the syringe 12, 

so instead of placing a cap over the used syringe 12 and 
exposing the user to the danger of placing his or her 
hands near the contaminated needle 43, the user's 
hands remain safely behind the needle as the protective 
sleeve 14 is slid until it irreversibly extends beyond the 

55 tip of the needle, permanently preventing further access 
thereto. 

As an alternative to providing the needle guard 10 
as an "add on" product, the needle guard 10 may be 
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provided already affixed to a syringe 13. In this case, 
the needle guard 10 may be affixed to the syringe barrel 
25 by mechanized means, as opposed to the manual 
method described above. The packaging cap 18 is not 
used during the mechanized assembly process, s 
Instead, a machine containing a mold in the shape of 
the packaging cap 18 is used to supply the counter- 
force necessary to defbrmably engage the needle guard 
onto the syringe barrel 25 as described above. This pre- 
assembled arrangement may be more convenient for w 
health care workers. 

Turning now to Figures 3 and 4, a first embodiment 
of the present invention is depicted. In Figure 3 the pro- 
tective sleeve 14 is in the retracted position, and in Fig- 
ure 4 it is in the locked extended position. The interior 15 
surface 36 of bushing 16 is engaged with the lead por- 
tion of the exterior surface of the syringe barrel 22. The 
distal end of the bushing 16 includes tangs 30a, 30b 
identical to the construction of the first embodiment 
However, the second embodiment does not have the 20 
depressions 28a. 28b on the inside surface of the 
sleeve 14 as does the first embodiment so tangs 30a, 
30b are not engaged. Thus as shown in Figure 3, sleeve 
14 is free to slide along bushing 16 and may be 
retracted to the point where it may lose contact with the 25 
bushing 16. However, as shown in Figure 4, when 
sleeve 14 is moved to cover the needle, sleeve 14 is 
retained in position by tabs 42a, 42b, which are 
engaged with slots 34a, 34b of the sleeve 14 and also 
by shoulder 32 which abuts the proximate end of bush- 30 
ing 16. The shoulder 32 acts to limit slidable motion of 
the sleeve 14 on the bushing 16 and syringe when the 
sleeve 14 is moved to cover or protect the needle. (See 
Figure 4). The shoulder 32 may be eliminated without 
departing from the scope of the invention since the 35 
cooperative tabs 42a, 42b and slots or radial openings 
34a, 34b in the sleeve 14 irreversibly lock the sleeve 14. 

Figures 5-7 disclose a second embodiment of the 
present invention, wherein like elements are given the 
same designations. The standard hypodermic syringe 40 
12 in Figures 5-7 has a threaded connection between 
the barrel 22 and the needle hub 44, as opposed to the 
frictional fit exemplified in Figures 1-4. The barrel 22 
thus includes a projecting tube, connector or nipple 50 
at one end which includes internal threads 52. The 46 
internal threads 52 normally cooperate with the thread 
form or thread flange 46 of needle hub 44. In the 
embodiment of Figure 7, however, bushing 17 is com- 
bined with a hollow tube member 54 having a thread 
form 56 or thread flange 56. The member 54 and bush- so 
ing 17 together define a total bushing assembly which 
connects tube 50 with hub 44 while supporting sleeve 
14. 

The bushing 17 thus comprises a cylindrical exter- 
nal tube 70 with the cylindrical internal member 54 fitted ss 
or welded into counterbore 58. The flange 56 of mem- 
ber 54 cooperates with threads 52 of tube 50 so that the 
bushing assembly can be threadably mated with tube 



50. The external tube 70 and internal tube member 54 
are joined internally of tube 70. Bushing' 17 and member 
54 may be a unitary, single molded piece. Molded within 
tube 70 is a forward frustoconical section 58a which is 
designed to guide and receive the compatible opening 
of needle hub 44. The hub 44 includes a thread flange 
46 which may be threaded with compatible threads 72 
on the forward inside end of tube 70 of bushing 17. 
Note, a centerline passage for fluid flow is defined 
through tube 50, member 54, section 58a and hub 44 to 
the needle. 

Sleeve 14 has internal, longitudinal grooves 60a, 
60b with recesses 62a, 62b near the proximal end of 
sleeve 14. Bushing 17 has rearwardly extending ribs 
64a, 64b each terminating in tangs 66a, 66b respec- 
tively, and each having outwardly extending tabs or lips 
68a, 68b on the outside. Lips 68a, 68b ride in grooves 
60a and 60b when the needle guard sleeve 14 is in the 
retracted position of Figure 5. In the fully extended posi- 
tion of Figure 6. lips 68a, 68b are forced or bias into 
recesses 62a, 62b, thereby locking sleeve 14 against 
further longitudinal movement. In the alternative, 
grooves 60a, 60b and recesses 62a, 62b may be 
replaced by a gradually diminishing depth slot such that 
ribs 64a, 64b are tightly, irreversibly wedged in the slots 
when the sleeve 14 is slid into the extended position. 
After use, the needle hub 44 of this embodiment may be 
removed from the barrel 22 along with the needle guard 
sleeve 14 for disposal. The user merely grasps sleeve 
14 and twists and pulls the assembly, thereby unscrew- 
ing and removing the hollow bushing 17 with member 
54, sleeve 14 and hub 44. 

If the hollow sleeve 14, bushing 17 and needle hub 
44 are removed, a stopper 55 may be pushed into the 
open tube 50. Thus, the barrel 22 and any contents of 
the barrel, such as blood samples drawn from a patient, 
are left intact and sealed by stopper 55 with a flange 57. 

Figure 5 illustrates a preferred feature of the inven- 
tion useful with large capacity syringes, e.g., 5 c.c. or 6 
c.c. syringes. Because the diameter of the sleeve 14 for 
such large capacity syringes is relatively high, an oper- 
ator may accidentally place their finger in the open end 
and contact a protected needle. To avoid such an event, 
a protective cap 102 with a restricted diameter opening 
104 fits over the sleeve 14 and is attached thereto for 
movement therewith. The opening 104 permits the nee- 
dle to pass therethrough, but prevents access by a fin- 
ger, for example. 

Turning now to Figures 8 and 9, an alternative com- 
bination integral needle and bushing 45 is disclosed. It 
is formed with a base 74 having an outer configuration 
corresponding to that of bushing 16. The needle 76 is 
pre-packaged with the protective sleeve 14 in the 
retracted position by the manufacturer. The needle 76 is 
housed within the packaging cap 18 for storage and 
shipment. The needle base 74 can cooperate with the 
sleeve 14 illustrated in Figures 1 - 7. Thus, the needle 
base 74 has a generally annular shape with an exterior 
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cylindrical surface adapted to fit within the interior sur- 
face of sleeve 14. Needle base 74 has grooves 26a, 26b 
which are capable of coacting with longitudinal ribs 24 
on the interior surface of sleeve 14, and lugs or tangs 
30a, 30b, which terminate with lips 42a, 42b and are 5 
capable of engaging both recesses 28a, 28b of sleeve 
14 and also slots 34a, 34b of sleeve 14 as described 
above. In other words a bushing and needle construc- 
tion are integrally molded as a single unit in the embod- 
iment of Figures 8 and 9. 10 

Although exemplary embodiments of the invention 
have been shown and described, many changes and 
substitutions may be made by one of ordinary skill in the 
art without departing from the soope of this invention. 
For example, although the sleeve is disclosed to be fully 15 
or partially translucent, it may be readily seen that the 
sleeve could be made of opaque materials except for a 
window or slot which allows the measure of the syringe 
to be read. In other applications, where it is not neces- 
sary to read a direct measurement off a syringe barrel, 20 
the shield may be completely opaque. This invention is 
suited for use with any medical or industrial instrument, 
such as intravenous needles or catheters, or other 
instruments which have a sharp point or blade. Other 
versions of this needle guard may be adapted for use 25 
with other types of syringes and medical implements 
without departing from the scope of this invention. This 
invention therefore includes alternatives to the specific 
configurations described in the exemplary embodi- 
ments and is limited only to the language of the claims. 30 

Claims 

1. A needle guard (10) and a needle hub (44;45) for a 
hypodermic syringe (12), the hypodermic syringe 35 
having a syringe barrel (22), the needle guard and 
needle hub comprising: 

a fitting (16;17;45;74) having an exterior por- 
tion (70) and an interior portion (58); 40 
a hollow protective sleeve (14) on the fitting, 
said sleeve having an interior surface adapted 
to slidably coact with the fitting, an exterior sur- 
face, a distal end and a proximal end; 
guide means (60a l 60b,64a,64b) for slidably as 
connecting the interior surface of said sleeve 
and the exterior portion of said fitting, said 
sleeve thereby being movable on the fitting axi- 
alfy in the direction of the length of a needle 
between a non-protective retracted position for so 
exposing the needle and a protective, extended 
position for covering the needle; and 
means 

(62a,62b,66a,66b,68a,68b;28a,28b,30a,30b,4 
2a, 42b) for irreversibly locking said sleeve only ss 
in the protective, extended position relative to 
said fitting, whereby axial and rotational move- 
ment of the sleeve relative to the fitting is pre- 



vented, and whereby the sleeve in the 
protective, extended position defines a guard 
which irreversibly prevents further access to 
the needle once the sleeve has been moved to 
the extended position; 

characterised in that said fitting 
(16;17;45;74) is connected to, integral with or 
engageable with said needle hub (44;45), such 
that detachment of the needle hub from the 
syringe barrel (22) results in removal of the 
needle hub, the fitting and the needle guard as 
one unit from the syringe barrel. 

2. A needle guard (10) and a needle hub (44;45) 
according to claim 1, wherein the means for irre- 
versibly locking the sleeve (14) in the extended 
position is comprised of at least one elastic axial rib 
(64a,64b) located on the exterior surface (70) of the 
fitting (16;17;45;74) and terminating with an out- 
wardly extended tang (66a,66b;30a,30b). the tang 
being biased radially outward by the rib to engage 
the sleeve (14), and the sleeve being adapted to 
irreversibly engage the tang when the sleeve is axi- 
ally positioned in the extended position. 

3. A needle guard (10) and a needle hub (44;45) 
according to claim 2, wherein the rib extends axially 
from the fitting in the direction of the needle (76). 

4. A needle guard (10) and a needle hub (44;45) 
according to claim 2 or 3, wherein the means for 
irreversibly locking the sleeve (14) in the extended 
position further comprises a depression (28a,28b) 
on the interior surface of the sleeve near the distal 
end of the sleeve adapted to reversibly frictionally 
engage the tang (30a ,30b), and a slot (34a,34b) in 
the sleeve near the proximal end of the sleeve 
adapted to irreversibly frictionally engage the tang. 

5. A needle guard (10) and a needle hub (44;45) 
according to any preceding claim further compris- 
ing a hollow, generally cylindrical packaging cap 
(18) being adapted to slidably cooperate with the 
distal end of the sleeve (14), said cap defining an 
internal annular shoulder. 

6. A needle guard (10) and a needle hub (44;45) 
according to any preceding claim, in combination 
with said hypodermic syringe (12). 

7. A method to prevent needle stick injuries caused by 
a needle (76) of a hypodermic syringe (12) com- 
prising the steps of: 

providing a needle guard (10) and a needle hub 
(44;45) according to any preceding claim; 
attaching the needle guard and the needle hub 
to the hypodermic syringe; 
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forcing a fluid through the needle; 

sliding the sleeve (14) in the direction of the 

needle so that the sleeve irreversibly extends 

beyond the tip of the needle; and 

removing both the needle guard and the needle s 

hub from the hypodermic syringe with the 

sleeve in the protective, extended position. 

Patentansprttche 

10 

1. NadelschQtzer (10) und Nadeltrager (44; 45) far 
eine hypodermische Spritze (12), wobei die hypo- 
dermische Spritze einen Spritzenzylinder (22). den 
NadelschQtzer und den Nadeltrager aufweist 
umfassend: 15 



2. NadelschQtzer (10) und Nadeltrager (44; 45) nach 



Anspruch 1 , wobei das Mittel zum irreversiblen Ver- 
riegeln der HQIse (14) in der ausgefahrenen Stel- 
lung aus mirtdestens einer elastischen Axiafrippe 
(64a, 64b) besteht, die an der AuBenf lache (70) des 
AnschluBstQcks (16; 17; 45; 74) angeordnet ist und 
in einem nach auBen gerichteten Widertiaken (66a, 
66b; 30a, 30b) endet, wobei der Widerhaken mittels 
der Rippe radial nach auBen gedruckt ist, urn die 
Hulse (14) zu erfassen, und die Hulse irreversibel 
den Widerhaken erfassen kann, wenn die HQIse 
axial in der ausgefahrenen Stellung pos'rtioniert ist. 

3. NadelschQtzer (10) und Nadeltrager (44; 45) nach 
Anspruch 2, wobei sich die Rippe von dem 
AnschluBstuck aus axial in Richtung der Nadel (76) 
erstreckt. 

4. NadelschQtzer (10) und Nadeltrager (44; 45) nach 
Anspruch 2 oder 3, wobei das Mittel zum irreversi- 
blen Verriegeln der Hulse (14) in der ausgefahre- 
nen Stellung werter eine Vertiefung (28a, 28b) an 
der Innerrfiache der Hulse in der Nahe des distalen 
Endes der Hulse, das reversibel den Widerhaken 
(30a, 30b) urrter Reibung erfassen kann, und einen 
Schlitz (34a, 34b) in der Hulse in der Nahe des pro- 
ximal en Endes der HOIse umfaBt, das den Wider- 
haken irreversibel unter Reibung erfassen kann. 

5. NadelschQtzer (10) und Nadeltrager (44; 45) nach 
irgendeinem vorhergehenden Anspruch, werter 
umfassend eine hohle, im allgemeinen zylindrische 
Verpackungskappe (18), die verschiebbar mit dem 
distalen Ende der HQIse (14) zusammenarbeiten 
kann, wobei die Kappe eine innere Ringschutter 
aufweist. 

6. NadelschQtzer (10) und Nadeltrager (44; 45) nach 
irgendeinem vorhergehenden Anspruch, in Kombi- 
nation mit der hypodermische Spritze (12). 

7. Verfahren zum Verhindern von Nadelstichverlet- 
zungen, verursacht durch eine Nadel (76), einer 
hypodermischen Spritze (12), umfassend die 
Schrrtte: 

Vorsehen eines NadetechQtzers (10) und eines 
Nadettragers (44; 45) nach irgendeinem vor- 
hergehenden Anspruch; 
Befestigen des NadelschGtzers und des Nadel- 
trdgers an der hypodermischen Spritze; 
HindurchdrOcken eines Fluids durch die Nadel; 
Verschieben der HQIse (14) in der Richtung der 
Nadel, so daB sich die HQIse irreversibel Qber 
die Spitze der Nadel hinaus erstreckt; und 
Entfernen sowohl des NadelschQtzers als auch 
des Nadettragers von der hypodermischen 
Spritze mit der HQIse in der ausgefahrenen 
schOtzenden Stellung. 



10 



ein AnschluBstOck (16; 17; 45; 74) mit einem 
AuBenbereich (70) und einem Innenbereich 
(58); 

eine hohle SchutzhOlse (14) an dem AnschluB- 20 
stuck, wobei die Hulse eine Innenftache, die 
verschiebbar mit dem AnschluBstuck zusam- 
menarbeiten kann, eine AuBenfiache, ein 
distales Ende und ein proximales Ende auf- 
weist; 25 
ein FQhrungsmittel (60a t 60b, 64a, 64b) zum 
verschiebbaren Verbinden der Innenfiache der 
Hulse und des AuBenbereichs des AnschluB- 
stacks, wodurch die Hulse an dem AnschluB- 
stuck axial in der Richtung der Ldnge einer 30 
Nadel zwischen einer zurOckgezogenen nicht- 
schutzenden Stellung zum Freilegen der Nadel 
und einer ausgefahrenen schOtzenden Stel- 
lung zum Abdecken der Nadel bewegbar ist; 
und 35 
ein Mittel (62a. 62b. 66a. 66b, 68a, 68b; 28a, 
28b, 30a. 30b, 42a, 42b) zum irreversiblen Ver- 
riegeln der HQIse nur in der ausgefahrenen 
schOtzenden Stellung gegenuber dem 
AnschluBstuck. wodurch eine Axial- und eine 40 
Drehbewegung der HQIse gegenQber dem 
AnschluBstuck verhindert ist und wodurch die 
Hulse in der ausgefahrenen schOtzenden Stel- 
lung einen SchQtzer bitdet, der irreversfoel den 
weiteren Zugang zu der Nadel verhindert, 45 
wenn die HQIse zu der ausgefahrenen Stellung 
bewegt worden ist; 

dadurch gekennzelchnef, daB das AnschluB- 
stuck (16; 17; 45; 74) mit dem Nadeltrager (44; 
45), einstQckig mit diesem oder mit diesem in so 
Eingrrff bringbar, verbunden ist, cfies derart 
daB das LOsen des Nadettragers von dem 
Spritzenzylinder (22) zu einer Bese'rtigung des 
Nadertragers, des AnschluBstOcks und des 
NadelschQtzers in einer Einheit von dem Sprit- ss 
zenzylinder fuhrt 
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Revendications 

1. Un ecran-protecteur cf aiguille (10) et un mandrin 
d'aiguille (44;45) pour une seringue hypodermique 
(12), la seringue hypodermique ayant un corps de s 
seringue (22), recran-protecteur d'aiguille et le 
mandrin d'aiguille comportarrt: 

une garniture (16;1 7;45;74) pr6voyant une por- 
tion exterieure (70) et une portion interieure 10 
(58); 

une manchette protectrice creuse (14) sur la 
garniture, ladite manchette ayant une surface 
interieure pr6vue pour la cooperation coulis- 
sarrte avec la garniture, une surface ext6rieure, 15 
une extr6mite distante et une extr6mite proche; 
des moyens de guidage (60a,60b,64a,64b) 
pour le raccord coulissant de la surface inte- 
rieure de ladite manchette et de la portion exte- 
rieure de ladite garniture, ladite manchette 20 
etant ainsi amovible en sens axial sur la garni- 
ture dans le sens de la longueur d'une aiguille 
entre une position de retrait non protectrice 
pour exposer I'aiguille et une position allong6e 
pour recouvrir raiguille; et 25 
des moyens de blocage irreversible 
(62a.62b,66a,66b,68a,68b; 
28a,28b,30a > 30b,42a,42b) de ladite manchette 
exclusivement en position protectrice allong6e 
par rapport a ladite garniture, le mouvemerrt 30 
axial et rotatif de ladite manchette par rapport & 
la garniture etant condamne, et suivant lequel 
la manchette en position protectrice allong6e 
definit un 6cran condamnantde fagon irreversi- 
ble tout autre acc6s £ I'aiguille suite au d£pla- 35 
cement de la manchette en position allong6e; 

caract6ris6 en ce que ladite garniture 
(16;17;45;75) est raccord§e, prevue solidaire 
ou susceptible de s'engager avec (edit mandrin 
d'aiguille (44;45), de fagon telle que lorsque le 40 
mandrin d'aiguille est detache du corps de 
seringue (22) il en r6surte la depose en un seul 
element depuis le corps de seringue, du man- 
drin d'aiguille, de la garniture et de recran pro- 
tecteur. 45 

2. Un ecran-protecteur d'aiguille (10) et un mandrin 
d'aiguille (44;45) selon la revendication 1, suivant 
laquelte les moyens de blocage irreversible en posi- 
tion allongee de la manchette (14) component au so 
minimum une nervure axiale eiastique (64a,64b) 

. s*rtu6e en surface ext&rieure (70) de la garniture 
(16;17;45;74) et portant k I'extremite un tenon 
(66a.66b;30a,30b), le tenon £tant d6vi6 vers I'ext6- 
rieur en sens radial par la nervure pour s'engager 55 
dans la manchette (1 4), et la manchette etant adap- 
tee pour I'engagement irreversible du tenon lorsque 
la manchette est ajuste en sens axial en position 



allongee. 

3. Un 6cran-protecteur d'aiguille (10) et un mandrin 
d'aiguille (44;45) selon la revendication 2, suivant 
laquelle la nervure s'allonge en sens axial depuis la 
garniture dans le sens de raiguille (76). 

4. Un ecran-protecteur d'aiguille (10) et un mandrin 
d'aiguille (44;45) selon la revendication 2 ou 3, sui- 
vant laquelle les moyens de blocage irreversible du 
manchon (14) en position allongee comporte en 
outre une depression (28a,28b) en surface inte- 
rieure de la manchette d proximite de I'extremite 
distante de la manchette adaptee pour I'engage- 
ment reversible par friction du tenon (30a.30b), et 
une fente (34a,34b) dans la manchette a proximite 
de I'extremite proche de la manchette adaptee pour 
I'engagement irreversible par friction du tenon. 

5. Un ecran-protecteur d'aiguille (10) et un mandrin 
d'aiguille (44;45) selon Tune ou I'autre des revendi- 
cations precedentes comportarrt en outre un capot 
creux de oonditionnement g6neralement cylindri- 
que (18) adapte pour la cooperation coulissante 
avec I'extremite distante de la manchette (14), I edit 
capot dtfinissant un epaulement interieur annu- 
laire. 

6. Un ecran-protecteur d'aiguille (10) et un mandrin 
d'aiguille (44;45) selon Tune ou I'autre des revendi- 
cations precedentes, en combinaison avec ladite 
seringue hypodermique (12). 

7. Methode de prevention des blessures provoquees 
par des piqOres d'aiguille comportarrt une aiguille 
(76) de seringue hypodermique (12) et comportant 
les phases suivantes: 

la prevision d'un ecran-protecteur d'aiguille 
(10) et d'un mandrin d'aiguille (44;45) selon 
Tune ou I'autre des revendications preceden- 
tes: 

la pose de recran-protecteur d'aiguille et du 
mandrin d'aiguille sur la seringue hypodermi- 
que; 

I'apport d'un fluide & travers I'aiguille; 
le coulissement de la manchette (14) dans le 
sens de I'aiguille de telle fafon que la man- 
chette s'allonge irreversiblemertt au dela de 
I'extremite de raiguille; et 
la depose de recran-protecteur d'aiguille et du 
mandrin d'aiguille depuis la seringue hypoder- 
mique avec la manchette en position protec- 
trice allong6e. 
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